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Kneeland.] 36 [February 21, 
ON THE GLACiERS oF THE YosEi\II'rE VALLEY. BY DR. 
SAMUEL KNEELAND. 
There have lately come into my possession some interesting, and 
1 think, conclusive observations as to the former great extent of the 
glacier system of the Sierra Nevada Mountains, in the neighborhood 
of the Yosemite Valley. They seem to throw light upon the causes 
which formed the valley, or rather; by way of exclusion, upon the 
forces which did not form it. · Before calling your attention to these 
observations, which have recently been made by Mr. John Muir, a gen· 
tleman who has made the region of Yosemite his study for years, and 
who records thus his personal examinations, it may be well to say a 
few words on the physical configuration of the region, that. the force 
of his remarks may be better app~·eciated. The maps of the Geo-
logical. Survey of the State will furnish· all the explanation required. 
I n all this immense recrion with a radius of fifteen miles at least, D > • 
there are now no proper glaciers, though there are large accumula~ 
tions of snow upon the higher erests .and in their valleys, whose melt-
ing in the summer gives rise to the magnificent cataracts of the Yo-· 
semite Valley. ·The rocks, as ,every traveller there knows, are 
smoothed and polished to the very edge ·of the valley, showing the 
former existence of an immense sheet of ice. What or~inary travel-
lers saw on a limited scale,· Mr. Muir has examined on a very large 
scale, having traversed the upper Sierra in all dh·ections, and ascer-
tained the existence of a glacier system, fi·equently alluded to in the 
"Geology of California" published by the State, whose size. and 
dh·ection had previously been rather guessed at than · deterllllned. 
That there are no glaciers there, as in the Alps, and comparatively 
little snow remaining till summer, is accounted for by the rapid evap-
oration in the ve1:y dry air of these high ranges. Not only are 
grooved polis~gs found, but well marked moraines in the higher 
part of the range; but they do not exist to any great extent in the 
valley proper, though they are traced far down the three gre~t 
canons at the eastern end, the Tenaya, Merced or Nevada, and Ilh-
louette 01; South canons. There is a well marked median moraine 
fi·om the union of the Nevada and Tenaya glaciers, on the north 
side of the Merced river, near the hotels- well rounded, and now 
overgrown with large trees. The markings indicate a f~1;mer gla-
cier extendincr fi·om Mt. Dana and Mt. Lyell, 13,000 feet' high, fifteen 
miles in leng~h and more than a mile thick to the edge of the valley j 
1872.] 
"NOTICE: This material may be protected 
by copyright law (Title 17 U.S. Code):' 
37 [Kneeland. 
these marks are plain on the Sentinel Dome, 4,150 feet above the 
valley, and the Society have seen, and will soon be in possession of, 
a slab from Te_naya caiion polished by the ice, brought home by Mr. 
Waterston, wh1eh I have here. This glacier filled the upper or little 
Yosemite valley, a counterpart of the larcrer one but 2 000 feet h' h D > > 
. 1g er, commtmicating with it above the Nevada fall, the main stream 
of the Merc_ecl river flowing through both. ·Also, a glacier passed . 
down the Ilhlouette canon from the Obelisk group to the edcre of the 
great valley. It has been generally assumed that the land at the 
head of the Merced river was not high enough for the formation 
of a glacier into the valley. 
Now comes the question, which Mt·. Muir proposes to discuss: Was 
the valley once occupied by a glacier ? · • -
The following are Mr. Muir's observations, almost'in his own words, 
in a recent letter to Prof. Runkle : 
"I_ h~ve been over my glacial territory, and am surprised to find 
that 1t rs so small and fragmentary. The work of ancient ice, which 
':'e proposed to christen 'glacial system of the Merced,' is only a few 
tmy topmost branches of one tree in a vast glacial forest. 'The 
Merced ice basin w_as bounded by the summits of the main range, 
and by the spurs wh1eh once reached to the summits, viz., the Hoff-
rna~ an_d Obelisk ranges. In this basin not one island existed, for all 
of 1ts hrghest peaks were overflowed by the ice, Mt. Starr Kiner, South 
Dome, and all. Vast ice ctuTents broke over into the Mm·ce~l basin 
from the Tuolu~me, and most of this Tuolumne ice had to cross the 
Tuolumne canon. · 
"It is only the vastness of the glacial pathways of this recrion that 
prevents thei.r being seen and comprehended at once. A scholar 
might be puzzled with the English alphabet, if it were written lar<Te 
e)lough, and if each letter were made up of smaller ones. 0 
"The beds of these vast ice-rivers· are veiled with forests, and a 
network-of small water channels. The sketch shows that Yosemite 
was completely overwhelmed with glaciers, and they did not come 
down gropingly to t4e main valley of the Merced by the narrow U I > 
angt ar, tortuous caiio~s of Tenaya, Nevada and lliilouette, but they 
flowed grandly and drrectly above all of its highest domes,like a 
steady- stream, while their lower currents went mazino· clown in the 
crooked and dome-blocked channels of canons. 
0 
" Glaciers have made every mountain form of this whole reo·ion . 
even the summit mountains are only fl·agments of their IJre-rrL"'ciai 
"' 
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selves. The summits enclosing the basins of the glaciers are steeper 
on the north than on the south side, on account of the greater depth 
and duration of the ice sheltered from the sun ; and this difference 
in steepness between the north and south sides of smnmits is greater 
in the lower, as those of the Obelisk group. Such mountains as 
Starr IG.ng, Cloud's Rest, Cathedral Peak, etc., do not come under 
this general law, as their contours were determined by the ice which 
· flowed about a~1d above them; but even among these inter-basin 
mountai~s we frequently find a marked difference in steepness be-
tween their north and south sides, because many of the higher of 
these, and crests extending east and west, continued to shelter and 
to nourish fragmentary small glaciers long after the disappearance of 
the main stream to which they belonged. 
"In ascending any of the principal streams of this region, lakes in 
all stages of decay are found in great abundance, gradually becoming 
smaller and more recent until we reach the almost countless ones of 
the summits. Upon the main Merced and its branches there are not 
less than a hunch·ed of these lakes, from a mile to a hundred yards in 
diameter, with many more of m"uch smaller size. Both Yosemite and 
Hetch-Hetchy valleys are lake basins filled with sand, and the mat-
ter of moraines abundantly and rapidly supplied by their swift de-
scending-rivers fi·om upper moraines. ' 
"The mountains above Yosemite have scarcely been touched by 
1'\ny other denudation than that of ice; perhaps all of the post-glacial 
demiuation of every kind would not average an inch _in thickness for 
the whole region. I am surprised to find that water has had so little 
to do with mountain structure in this region. None of the. upper 
Merced streams give record of floods greater than those of to-day. 
A cross section of the glacial and water basin of the Nevada branch 
of the Merced, a few miles · above the little Yosemite, shows glacial 
stri~, clear and unwashed, with undisturbed glacial drift nearly to 
the water channel of the river, whose perpendicular walls are about 
two feet deep ; this stream even in flood was never ~ore than five 
feet in depth, showing a water area, as compared with the ice• stream, 
utterly insignificant.'' _ 
·with the lio-ht of Mr. Muir's observations, it seems to me that the 
formation of ~his valley could not have been due to the action of · 
water or of ice. 
The characteristic feature of this valley is the concentric structure 
of the granite, as seen inthe "Domes'' and" Arches." According to 
1872.] 39 [Kneeland. 
Prof. Whitney, who has given this region more study than any other 
geologist, this struc'tnre is not the result of the orio-inal stratification 
of the rock, and there are no evidences of anticlinal or synclinal 
axes; the curves, arranged strictly with reference to the smface of 
the masses of rock, show, in his opinion, that they were produced by 
the contraction of the material while cooling or solidifying, giving 
the impression that one sees the original shape of the surface. That 
the peculiar appearance of these dome-like structures, very general 
in this portion of the Sierra, is not the result of ice or water action, 
is shown by the overlapping of these concentric granite plates, over-
hanging the valley, and causing the enormous cavities or " Arches,' 
left by the faU of the masses from the action of the frost and the ele-
ments, at the present time high above the reach of ice or water,. 
According to Mr. Muir, as taken fi:om his published and unpub-
lished letters to newspapers and friends, there were in the Merced 
basin,___: bounded by the ridge extending fi·om Mt. Lyell northwest-
erly to the Cathedral Peak and to Mt. Hoffman; by a shorter paral-
lel ridge eight or ten miles to the westward,.running also northwesterly 
to Mt. Clark of the Obelisk group; and a connecting ridge running a 
little east ·of north to Mt. Lyell, this last being the divide between the 
tributaries of the Mercetl river on the north and the San Joaquin on 
the south, an area ten miles square on each side of the middle or 
Nevada cafion of the Yosemite valley-there were three great cen-
tral glaciers, named respectively" from the south northward: 1. The 
Nevada, coming down the cafion of that name, through the little or 
upper Yosemite valley, in which now flows the main stream of the 
Merced with the Nevada and the Vernal falls, flowing in a gener-
ally west direction from the Lyell group, and about twelve miles long. 
2. The Tenaya, in the cafion of that name, coming down by Cloud's 
Rest and, leaving as ·its most beautiful traces the Tenaya andlliirror 
Lakes- flowing in a southwesterly direction from the Cathedral 
Peak and the neighboring summits; of about the sam~ size at the Ne-
vada glacier. 3. The Hoffman glacier, from the easterly slope of 
the motmtain of that name, coming into the valley by Indian cafion, 
the North Dome, and the Glacier cafion. The marks left by these 
glaciers, 'miles in length and width, and thousands of feet in thick-
ness, are now the polished surfaces, the smoothed domes, the exten-
sive moraines, the beautiful lakes, and the green meadows- the 
stri~ and groores are mostly obliterated by the fi·osts ~nd the rains 
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and the streams of centuries, except in a few protected, small, and 
hardly accessible places. · · 
The fourth great ice stream which flowed to the Yosemite v~lley, 
was the glacier which filled the basin of the Yosemite creek on the 
north side of the valley, from which now descends on the edge the 
beautiful Yosemite Fall, 2,600 feet high. This basin has been thor-
oughly examined by Mr. Muir, who estimates its glacier as having 
been fifteen miles long, five wide in the middle, and in many places 
1000 feet deep- uniting with the central glacier in the valley by a 
mouth extending from the east side of El Capitan to Yosemite point, 
east of the Falls, a distance about four miles; <;>n the north flowed 
by the great Tuolumne glacier from Mt. Dana and its range, the 
mightiest of these ice-rivers. It camefrom the western and south-
western slopes of Mt. Hoffman, and the main stream flowed nearly 
south; it had several branch basins among the higher spurs 'of this 
range, flowing to the east, now abounding in small clear lakes, set in 
the solid gt;anite, without the usual terminal moraine clam. The 
north sides of these, and most of the spurs and ranges in this portion 
of the Sierra, as long since noticed by Prof. Whitney, are very steep 
compared with the southern, and as the spurs here mainly J;"Un east 
and west, their glaciers were deeper, more sheltered fi·om the sun, 
and therefore longer lived than the main stream; the result is smaU 
glacier action, little detrit.us, and a quiet melting into clear lakes, 
with comparatively small borders of· the meadows so characteristic of 
the disappearance of the lower glaciei·s. Though the declivity and 
rate of progress or" some of the tributaries were great, the main 
stream, according to Mr. Muir, was rather level and in one part of 
its course compelled to make a considerable ascent; to this fact of 
levelness, width at month, and overwhelming power of the concen-
trated central glaciers, he attributes in great measure the present 
height of the Yosemite Falls. · The .main sti·eam of the Merced river, 
flowing through a narrow and deep canon, has in its course the thun-
dering Nevada. and Vernal fall€; while the wide and gently sloping 
Yosemite basin conducts its stream almost noiselessly and with com-
parative smoothness till it makes its final and only feathery plunge of 
half a mile :vertical descent into the valley. 
Looking into the Yosemite glacier basin from any of its surround-
ing domes, you see many small patches of clark forests, apparently in 
close contact with bare rock, which mark the places of the fragment-
ary moraines of the basi:n, as later eroding agents have not had time 
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·x·,,.,,, to form a soil thick enough for the genet:al growth seen in the valley 
1
;:,·';,;itself. Wherever, says Mr. Muir, a deep tributary was laid against a 
2'·:·'~ji:,narrow ridge, sheltered from the sun by surrounding rocks, there are 
~.,1. ,: ~';invariably found one or more small terminal moraines; melted off 
~t. .]·fi·om the main trunk, with an independent· and longer dm·a;tion, theit· 
i} ~·2. )noraines are left entire, because the water basins above them do not 
ir·.::.d:rurnish streams large enough to wash them away, as is the. case in 
1 \~,·:the moraines of the canons and deeper water courses. In the basins 
;i';;f.:~f. exposed. tributaries there ~re no terminal moraines, as their gla-
~1J;;ciers disappeared with the main stream. He says " Medial and lat-
·.c\';~£, !Jral moraines are common upon all the outside slopes, some of them 
·~ }fnearly perfect in form; but down in the main basin there is not left 
.;!1;1:- one unaltered moraine of any kind, immense floods having washed 
.··:;;,:.down and levelled them into. border meadows for the present stream, 
.,. '\f, and into sandy flower beds and fields for forests." . 
:·Jf Between the three upper tributaries of the Yosemite basin glacier, 
·;/%he found well defined medial moraines, these having been preserved 
'' fi·om levelling :floods by their position on the higher slopes, with only 
'small water collections behind them. Down at their junction, where 
· they were swept 1;ound by the main stream, is a large level field of 
• moraine matter, which, like all the drift fields of this basin, is covered 
with a dense forest, principally the Pinus contorta and Picea mnabilis, 
the summit forests being composed almost entirely of this thickly-. 
growing and pitch-covered pine. The· domes of this upper basin pre-
sent the same concentric structure and perpendicular cleavage already 
alluded to in the North and the ifalf-Dome of the Valley. Next west 
of the Yosemite basin, on the north side of the valley, is the Ribbon 
stream basin, in which · now runs the st.ream flowing into the valley 
west of El Capitan by the Virgin's Tears fall, dried up so early in the 
summer that it is rarely seen by travellers. This basin Mr. :Muir 
found was occupied iby a glacier, flowing nearly south, about four miles 
long, and three wide, joining the central glacier, west of El Capitan. 
He spent two days in this basin, whose glacier was one of the small-
est which entered the valley, the most of whose ice ·was derived from 
a south-west splU' of the Hoffman group. The slope of its bed is 
steep and regular, and its ice must have moved with considerable ve-
locity; exposed to the southern sun, it must have disappeared among 
·the· first, leaving a comparatively long period for the obliteration of 
the striated surfaces by the storms and the val'ious disintegrating 
of the weather ; as in the Yosemite basin, the unprotected 
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rock is disintegrated four inches deep, and no ice marks could we ex-
pect to find except upon hard quartz, or under a protecting boulder. 
Though he has not yet found the glacial strire, the fact of its exist-
ence is fully proved by the moraines, and meadows, and valley 
grooves, characteristic of glacial· action here; its smooth and lake-
like basin has fine forests of firs, (Pic ea amabilis and P . grandis) 
growing upon moraines leveled by overflowing waters; 
Next west of this, on the north side, he explored the Cascade basin, 
and in it he soon found a large patch of the old glacier bed , polished 
and striated, wi.th the direction of the flow clearly indicated as 
South 40° vVest. At the head of. the Cascade meadows he discovered 
a well defined terminal moraine, and the ends of both ridges which 
formed. the banks of the ice at;e broken and precipitous, indi-
cating great pressure. Following up . one of the tributaries some 
miles, he found throughout the entire length many polished surfaces, 
· moraines, and strire, giving as clear and unmistakable evidence of gla-
cial action as can be found anywhere in the Alps. . 
Still farther to the west is the Tamarack basin, which had its gla-
cier opening into the canon of the Merced below the Yosemite valley, 
and still others for more than twenty miles west of the valley proper, 
which he ~ntends to explore hereafter. 
On the south side of the valley was also a glacier of immense 
extent an.d thickness, coming down from the Obelisk or Mt. Clark 
group, overtopping Mt. Starr King, the main stream flowing in a 
westerly and no,:therly direction--entering the valley of the Illilou-
ette or South canon, one of its great sheets scoring and polishing the 
Sentinel Dome and Glacier Point. Farther·to the west, on the south 
side, was also the Pohono glacier, in the basin where no-iv flows the 
stream of that name, pouring into the valley under the name of the 
'' Bridal Veil" fall, nine hundred feet in height. 
·While the Sentinel Rock and the Cathedral Rocks on the south 
side were fashion ed by glaciers, so the ''V ashington Column, North 
Dome, and the Three Brothers mark the action of the ice stream on 
the north side; the depressions between these peaks being so many 
glacier grooves or \·alleys, modifications, doubtless, of previously ex-. 
isting canons or gorge~ . 
Judging from what has already been discovered, it is altogether 
probable that future investigation will demonstrate the former exist-
ence of an immerlse glacier in this portion of the Sierra Nevada, 
larger -even than :Mr. Muir supposes, -extending quite to the foot hiUs 
. I 
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range,-causing by its gradual decay . and. tl~emendous for~e 
present configuration of the countr~, wtth I~s streams, fer~tle 
and forests,-coverin~ the Manposa reg10n, and carrymg 
in its detritus the amiferous sand, so profitably worked in the beds of 
its · rivers- extending over the present valleys of the Merced and 
uu1 uw•u o . rivers, even into the plains of the San Joaquin river and 
Stockton valley. 
Mr. Muir's researches, have, I think, shown that all of the higher 
were filled with ice, with a sheet so deep and universal , that 
a few of the highest crests of the Sierra were large enough to 
it into individual glaciers- many of the highest, and the 
domes havincr been flowed over and polished and rounded, like 
the boulders in : river. The enormous thickness and weight 
. of this universal glacier will explain the marks of pres~tire ab~ve 
to in the Cascade glacier ; this, with the glaciers filhng 
valley, was but an insignificant fragment of the great whole. 
Glaciers poured into the valley by all its deeply cove~·ed canons, and 
· . great depression of the valley, we now beh~ld With wonder and 
admiration was hardly more than a deep rut m the grand pathway 
.• · of -this ma~nificent ice stream, so high did its thlc.kness rise above tb.e 
· .. walls of the valley. All the rocks, and mountai.ns, an:l domes, .and 
of the upper Merced we can now readily believe I:eceived 
peculiar forms and distribution through the agency of Ice, and 
of water; and that the domes and canons and walls of the gr~at 
itself have been fashioned by the same ice-action- the Ice 
c>-• stremm finding. the valley previously existing, modifying, but .not pro-
. (lucing it, through the grand combination of. it.s forces actu:-g m a 
.·• continued, uniform direction upon gramte of the peculmr con-
: centric structure above alluded to. . 
. Amono- the most 'characteristic proofs of the existence of former 
here, are the innumerable lakes and meadows of the Sier~a. 
glacier r eceives boulders, and transports san~l and .dust fi·om 1t.s 
of the surrounding rocks, and on retreatmg bmlds up a tCI-
1>U.uo•~um.·e:01·aine which forms a clanl for the waters which are derived 
th el~ino- ice at the same time by its irresistible grinding em o , 1 .. 
· out a lake basin ·more or less deep. Gradual y retirmg, 
finding a long period of rest under pro~ecting rocks, i~ forms 
.:X.'( ilmo>th•~r mOl:aine and dam like the first, but higher up, scoopmg out 
·L'>•an.otller basin and forming another lake. If the glacier then formed 
At···· di.sa·ppealt"S two lakes are thus formed, one above the other, as are 
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frequently found; if there are more numerous periods of 1'est, there 
will be a chain of lakes in pi·oportion to this number. 
At first pure and filled with floating ice, in course of time the 
streams fi·om the higher crests and the melting snows carry their 
detritus to these rock-rimmed lakes; then the lake becomes fringed 
with a border of yellowish and brown carex, or sedges, deri-~ing 
their lowly sustenance chiefly fi·om their water-absorbing leaves ; · 
then, as the soil increases in thickness, come other rush-like plants 
and mosses in the swampy edges, exactly defining the limits of the 
water; then the grasses, and the :Bowers, and the sm·ubs, and the 
forests, as the meadow becomes more solid and extended. In the 
spring of the year, these high meadows are :Boqded with water from 
the ridges on each side, and are at all tiines to be traversed cau-
tiously by the traveller, a wandering fi·om the path being attended 
with the danger of sinking inextricably into the springy and treach-
erous peat-like bog. 
With these facts before us, it seems to me evident that the fm,ma-
at_ion of the Yosemite Valley is not due to water. The erosive ac-
tion of water, the tremendous power o£ which the Niagara gorge 
amply proves, is well seen in the Sierras, but not remarkably in this 
portion of it; its action does not produce such vertical walls as those 
of this valley, nor such perpendicular surfaces in granite as the sides 
of El Capitan, more than three thousand feet hio-h, meetino- each 
other almost at a right angle, and with faces turned
0 
down the
0
valley 
in a direction ' opposite to that in which water must have acted. 
There is no somce for water of depth sufficient to have filled this 
valley; and the Half Dome rises two thousand feet above the top of 
the valley, and the same above the action of water had it filled the 
whole valley- this is five miles in length, one-half to a mile wide, 
with very irregular sides, and a narrow outlet at its western ex-
tremity. ' . · 
It should be remembered that the material to be worn by water 
here is granite, comparatively indestructible by agents which might 
readily wear away and undermine the shales and limestone at Niag-
ara. The granite behind the Vernal fall is hardly at all worn by 
water, and even most of this possible erosion may be more reasonably 
attributed to ice. The insignificance of the water area compared to 
the ice area in the canons here has been shown by Mr. Muir in the 
Nevada glacier basin, and the fact that :floods have never risen, and 
do not now rise high enough to change perceptibly the proportion ol 
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areas. Floods now · arise from rains and melting snows in all 
probability as great as ever occurred from the melting of the glaciers, 
and yet their action upon the walls of the canons and the contour of 
the valley is not perceptible. Such a flood occurred in the latter 
of December. of last year, 18'71, as witnessed by Mr. Muir, and 
.· u.•oo~-ucnou .. ~·.,_, a letter from him, in which .he writes that more than one 
cataracts were then pouring into the valley, and forty in 
sight at one time, each one with more water than flows over the Ne-
or Vernal fall in midsummer. We can not believe, therefore, 
any qauses now in action there, have had much to do with the 
'dil;'JoJ.'m!tticm of the canons and the valley. 
Has ice, then, made this valley? . 
After Mr. Muir's observations, there can be no doubt that ice once 
this valley, and overwhelmed it at least one thousand feet deep, 
a total thickness, supposing the valley to have antedated the 
period, of more than three thousand feet of ice. From the 
as given by him, it will be seen that, while the upper layei·s of 
ice stream moved with irresistible force and considerable velocity, 
shown by the polishings and the inclination of the surfaces, the 
insignificant portion of the glacier in the valley, from 
~,., .. rnv·n<>« of the caiion of exit on the west, could not have moved 
, but must have slowly wasted away, remaining long after the 
glacier had disappeared, leaving a lake of gradually decreasing 
and at last a wide valley, with the ;narrow audshallow Merced 
in it, feu by the snows of the upper ridges. · 
. Was the valley formed by ice? The Hetch-Hetchy valley, an 
. exact counte\.'part of the Yosemite, but smaller, and about 
miles farther north, tm·ough which flows the Tuolumne river, 
the Merced flows tm·ough the Yosemite, tm·ows light on this ques-
The Tuolumne glacier, the largest in this region, flowed across 
valley and across a caii.on tm·ee thousand feet deep, on its way 
join the great glacier of the Merced basin below · Yosein.ite ; the 
of the former across the latter is shown by the grooving of 
rocks, and yet the Hetch-Hetchy valley and its caii.on above 
groovings in their own axis, about east to west, the great gla-
movirig . more nearly south-west. The united Tuolul!lne and 
glaciers, below Yosemite, moved very nearly west, across the 
angles of the crooked canon of the ~ercecl. These two 
and theh· canons, though half a mile deep, and each with their 
glaciers, were so small in comparison to the great ice sheet, that 
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this flowed over them without being influenced by them; the form of 
the valleys and c:1ii.on was doubtless modified by the ice, which, had it 
produced thew, would have greatly multiplied them, arid have made 
these singular depressions the rule and not the exception ; and more-
over the valleys would have borne in size a closer relation and pro-
portion to the immense force that was at work over them. 
There seems no hypothesis left except the one given by 
Whitney, in the Geology of California, a hypothesis which his and 
all subsequent investigations seem to me to strengthen, viz. : that dur-
ing or after the upheaval of the Sierra, there was a subsidence, the 
bottom of these valleys sinking d.own to an unknown depth, the de-
bris going to fill the abyss. During tp.e glacial period they were filled 
with ice, which, gradually melting formed great lakes, imprisoned by 
moraines at the lower part; these have gradually been washed away 
by the floods, and scattered over the plains of the. Merced, Tuolumne 
and San Joaquin meadows ; now only a small strea~ flowing along 
the bottom, which is slowly filling up, the small and comparatively 
undisturbed last terminal moraine extending across the valley about 
opp~site El Capitan, the force of the diminished flood being enough 
to cut a passage for the Merced river without disturbing the glacJal 
deposits above its highest level. . 
Evidence of tremendous. volcanic agency is not wanting in this re-
gion. Some of the high peaks are found capped with . lava; Mt. 
Dana, perhaps the highest, has its granite nucleus flanked with meta-
morphic slates. This agency is even now active, as is shown by the 
hot springs and geysers which abound, and by the manysevere 
shocks of earthquakes near the coast, of the extent and severity of 
the last of which, a few years ago, not the half of the truth has ever 
reached the public; 
The general absence of debris on the sides -the splitting of the 
Half Dome, with its perpendicular face of nearly half a mile above 
the edge of the valley and facing it- such immense vertical masses . 
as El Capitan, can hardly he explaned by any theory except that of 
subsidence. This is an exceptional theory perhaps, but the phe-
nomena are also exceptional. 
Whether this subsidence may have taken place during the Cham-
plain epoch, which succeeded the Glacial period, future iuvestigations 
must determine ; in either case, the valley must have been filled 
ice, and the subsidence would seem especially lbble to occur, whether 
fi·om volcanic disturbance alone, or assisted by an immense weight 
47 [Kneeland. 
ice, from the concentric structure of the granite, which 
been remarked by all observers throughout this region, 
the valley .was not formed by water or ice, its width (on an aver-
, half · a mile,) the absolute non·correspondence of the two walls 
allowance being made for subsequent erosion, and its depth, 
prevent us from regarding it as a geological fisslU'e; we· can 
no idea of a force which could separate these immense Sierra 
to the distance of half a mile. Being east and west in direc-
, great and little Yosemite an\1 Hetch-Hetchy, and transverse to 
· of upheaval, theyocannot be considered as the result of 
Runkle said; in company with Mr. John Muir he had 
the Yosemite Valley cursorily during the past sum-
and that he thought Dr. Kneeland correctly explained 
of the peculiar domes and half-domes. 
some discussion on this subject, the Society pro-
to ballot for a Recording Secretary and Librarian, 
resulted in the election of 1\'h. Edward Burgess to 
offices. 
gift of a large boulder of jasper and iron from the 
Institute of Technology was announced, for which the 
of the Society were voted. 
Section of Entomology. February 28, 1872. 
C. S. Minot in the chair. Ten members present. 
Gur~lon Saltonstall was elected a member of the Sec-
James Boll exhibited a beautifully prepared collection 
sects taken by himself dming the winter, including eight 
of Diptera, a beetle from the .Juniper, Desmipho1•a 
r1w:n~t•:st6 ?, sever.al Lepidoptera, Gmcila?"ia, Lithocolletis, 
